Prevalence and determinants of dietary supplement and non-prescription medicine use by men and women over 53 years old in Taiwan. Results from a population-based cross-sectional survey
Introduction
The use of dietary supplements including vitamins and minerals and other nutritional products (non-vitamin and non-mineral supplements) has been popular in the USA and many other industrialised countries in recent years [1] [2] [3] [4] [5] [6] [7] . The prevalence of use of these products is less well understood in many other parts of the world. Knowledge of the population's supplement use is important for both nutrition research and health-care policy-making. The use of dietary supplements may alter one's nutritional status by contributing significantly to an individual's nutrient intake, especially micronutrients [8, 9] . Some supplements such as antioxidant vitamins may also help to minimise oxidative damage to tissues, reducing the risk of chronic diseases [10, 11] . However, it is also important to monitor potential inadequate or excessive intake in the population. In addition to vitamin/mineral supplements, many individuals also practise self-medication with herbs, herbal products or other nonprescription medicines for their health problems [12] . Such a practice could increase the risk of drug-drug or drug-nutrient interactions, delay proper treatment or mask the development of diseases [13] [14] [15] . Self-medication with wild herbs or nonprescription medicines is common in Taiwan. Information regarding patterns of herbal and supplement use can help nutrition workers understand which products are most commonly used, whether the choice of supplements is related to specific health concerns, and the potential of risks or interactions. Similarly, information on non-prescription medicine use and medical conditions is useful to health professionals in understanding the self-medication practice of their patients, and is important for researchers because medical conditions may be potential confounding factors in observational studies. Thus, an understanding of the prevalence of the use of dietary supplements and non-prescription medicine is important in protecting the health of citizens.
The purpose of this study is to assess the prevalence of use of major dietary supplements and non-prescription medicines by older adults in Taiwan and to analyse their influence by anthropometric, sociodemographic and lifestyle factors.
Methods
Data of this report are from the 1999 survey of a longitudinal cohort project titled, 'Survey of Health and Living Status of the Elderly in Taiwan' (SHLSET), conducted by the former Taiwan Provincial Institute of Family Planning (TPIFP), now a part of the Bureau of Health Promotion of the Department of Health of Taiwan. Multipurpose surveys were conducted on the cohort since the initiation of the project in 1989 initially involving a national probability sample of 4049 men and women, 60 years or older [16] . In 1996, an additional national probability sample of 2462 men and women, 50-66 years old, were added to the remaining sample [17, 18] . At the time of the 1999 survey, there were 4915 available respondents, the youngest being 53 years old. Interviews were conducted in respondents' homes by trained interviewers accompanied by local health workers [19] . Advance letters were sent to all D the survey prior to phone calls and to make arrangement for interviews. The study was carried out with ethical standards set forth in the Helsinki Declaration of 1975, and the protocol was approved by the ethics committee of TPIFP.
In the survey, each respondent was asked to indicate his/her frequency of use of each of the listed most popular dietary supplements and non-prescription medicines, or to write down the items if not listed. The dietary supplement/nonprescription medicine list included multivitamin and mineral supplements, vitamin E, calcium, fish oil, phospholipids, 'health foods', and pain-relieving, anxiety-relieving, sleepeasing and mood-lifting medicines and Chinese herbal medicine (CHM), and an open space for listing 'others'. The list was prepared based on results of preliminary studies conducted prior to the survey. For each item, the subject could choose 'use regularly' (defined as three or more times/ week), 'use occasionally or as needed' (defined as between one time/month to less than three times/week), or 'never use' during the last 12 months. The survey made no attempt to record the composition or dosage of supplements, nor the reasons for taking supplements or non-prescription medicines. If necessary, respondents were asked to show the containers of supplements or medicines to the interviewers. Interviewers would classify them accordingly or write down the brand name and composition for later classifications. In this survey, multivitamin and mineral supplements also included multivitamin supplement, but did not include vitamin B-complex supplement, which was classified as a separate category. If a supplement included two or three nutrients such as iron and vitamin C, it was doubly counted. This report analysed only the portion of data pertaining to the use of dietary supplements and non-prescription medicines in the 1999 survey of the 4440 respondents (2360 men and 2080 women) who successfully completed the questionnaire [19] . Results were statistically analysed according to gender and 10-year-age ranges with the Statistical Analyses System. Binary logistic regression analyses were performed to identify the determinants of dietary supplement and non-prescription medicine use. A probability level of < 0.05 was designated as the level of statistical significance.
Result

Use of dietary supplements
Results of the prevalence of dietary supplement use, classified according to 10-year-age range and gender, are shown in Table 1 . Multivitamin and mineral supplements, vitamin E, calcium and fish oil were the leading dietary supplements used by older adults in Taiwan. Overall, 32.4% of men and 42.7% of women, 53 years or older, consumed at least one kind of dietary supplement, regularly or occasionally, in the last 12 months. Logistic regression analyses showed that elderly women were more likely to use multivitamin and mineral supplements (OR = 2.8, P < 0.001), vitamin E (OR = 3.8, P < 0.001), calcium (OR = 4.3, P < 0.001) and fish oil (OR = 1.9, P < 0.001) than men ( Table 2 ). There was an increased likelihood for older elderly to use multivitamin and mineral supplements than younger elderly (for 80+ years elderly, OR = 1.62, P < 0.05, Table 2 ), but there was a decreased likelihood for people over 80 years old to take calcium supplements (OR = 0.68, P < 0.05, Table 2 ). The level of education was a strong predictor of the use of each of the four leading dietary supplements (with the exception of one value, all P < 0.001, Table 2 ). Frequent exercise (> 6 days/ week) was positively associated with increased use of all four major dietary supplements (all P < 0.001). Body mass index (BMI), on the other hand, did not predict the use of these four supplements.
Use of non-prescription medicine
Female respondents had a greater likelihood of using nonprescription pain-relieving (OR = 1.28, P < 0.05), anxietyrelieving (OR = 1.65, P < 0.01) and sleep-easing medicines (OR = 1.55, P < 0.01) than their male counterparts ( Table 3) . The use of pain-relieving medicines was highest in the 70-79-year age range. For women, the use of sleep-easing medicine peaked in 70-79 years range, but for men it continued to increase after age 80. A higher level of formal education (12 years or more) was associated with a reduced use of painrelieving medicines but not with the use of anxiety-relieving or sleep-easing medicines. Overweight (BMI 25.1-30) and obese conditions (BMI > 30) predicted increased use of painrelieving medicines but not other non-prescription medicines. Elderly who exercised six or more days per week used less pain-relieving medicines (OR = 0.67, P < 0.001), but not other non-prescription medicines. No correlation was observed with the use of multivitamin and mineral supplements or vitamin E. The use of pain-relieving (OR = 1.6, P < 0.01) and sleep-easing medicines (OR = 1.74, P < 0.01) was associated with the use of supplemental calcium. The use of pain-relieving (OR = 1.60, P < 0.01), anxiety-relieving (OR = 2.03, P < 0.01) and sleepeasing medicines (OR = 1.65, P < 0.05) was associated with the use of fish oil.
Discussion
Dietary supplements
The rate of supplement use is relatively low in Taiwan compared to that in the USA, but is comparable to many other industrialised countries. In the USA, the VITAL (Vitamin and Lifestyle) study [20] , a cross-sectional survey conducted in 2000 -2002, showed that 75% of participants, aged 50 -75 years, used at least one dietary supplement, 57% used multivitamin and mineral supplements, 42% used vitamin E, 38% vitamin C and 41% calcium. The National Health Interview Survey (NHIS), based on year 2000 data, reported that 39.8% of persons aged 65 years or older used multivitamin and mineral supplements, 22.9% used vitamin E, and 20.5% used calcium on a daily basis [1] . The prevalence of supplement use in Taiwan is comparable to that observed in the neighbouring country, Japan, where a 1999 survey showed that 28.7% used multivitamin and mineral supplements in adults aged 60 years or older [5] .
Vitamin C, which is one of the most popular supplements in Western countries, is not among the most widely used ones in the current study. The reason could be because of the fact that it was not listed on the questionnaire (although there was a blank for naming 'others') since it was not among the most popular ones identified in preliminary studies. However, other studies conducted in Taiwan do show that vitamin C is among the most widely used supplements, at least in the general population. The NAHSIT-I survey showed that 11.7% of male and 14.2% of female subjects, 13 years old or older, used vitamin C [21] . Further studies are needed to resolve this discrepancy. 45 IU vitamin E, 10 µg vitamin K, 1.5 mg thiamin, 1.7 mg riboflavin, 20 mg niacin, 3 mg B6, 400 µg folic acid, 25 µg B12, 30 µg biotin, 10 mg pantothenic acid, 200 mg calcium, 48 mg phosphorus, 150 µg iodine, 100 mg magnesium, 15 mg zinc, 20 µg selenium, 2 mg copper, 2 mg manganese, 150 µg chromium, 75 µg molybdenum, 72 mg choline, 80 mg potassium, 150 µg boron, 5 µg nickel, 2 mg silicon, 10 µg vanadium, 250 µg lutein and 300 µg lycopene; a typical dose of calcium supplement usually contains 250-600 mg calcium; a typical dose of vitamin E usually contains 100-1000 IU of vitamin E; a typical dose of fish oil usually contains 1-3 g of deep marine fish body oil, and a typical dose of lecithin usually contains 1-3 g of soy lecithin. ‡Number of observations. N for each age range varies slightly among variables. §*Significant (P < 0.05) age-associated trend on basis of Pearson's χ 2 test. ¶Including both regular and occasional uses. CHM, Chinese herbal medicine.
Among other (non-vitamin non-mineral) nutritional supplements, fish oil and lecithin were most popular. Roughly the same proportion of men (6.27%) and women (6.97%) used fish oil, while only 2.84% of men and 3.31% of women used lecithin. As of 1999, most other nutritional supplements such as melatonin, shark cartilage, glucosamine and chondroitin sulphate, or single item herbal supplements such as Ginkgo, Echinacea, and St. John's Wort that were popular in the US or other Western countries were not generally available in Taiwan. Unlike in the US, where dietary supplements can be produced rather freely, Taiwan is quite restrictive on their production. Manufacturing of dietary supplements or CHM generally requires government approval. As a result, foreign brands such as Centrum, GNC or their equivalents dominate the market. Surprisingly, data on the use of dietary supplements in Taiwan are relatively incomplete or unavailable. A preliminary report of the Nutrition and Health Survey in Taiwan (NAHSIT-I) [21] indicated that 22.3% of men and 22.6% of women, aged 65 years or older, used at least one kind of dietary supplement on a regular or occasional basis. Another report [22] using data collected in 1994 on people, 25 years or older, indicated that 12.7% of males and 22.2% of females used any vitamin supplement, while 3.7% of males and 10.2% of females took calcium supplements. Although age-range differences among current and these previous studies preclude direct comparison, the use of dietary supplements appears to be on the rise. Factors contributing to this increase include improving economic conditions, media liberalisation, increasing access to international travel, widespread use of the Internet, Westernisation of lifestyle, increased product availability in consumer market, and intensified marketing in recent years.
Results of this survey indicate that elderly, who are female, more highly educated or physically active, are more likely to use multivitamin and mineral supplements, calcium, vitamin E and fish oil. Older elderly are also more likely to use multivitamin and mineral supplements. The reason for this increase with age is not exactly known but most likely related to increased prescription by care physicians and increased giving by family members, particularly children, to the elderly. On the other hand, BMI shows no association with the use of these four supplements. These findings are generally in line with results observed in the USA [9, 12, 23, 24] , Taiwan [21] and Japan [25] . Higher supplement use is also associated with higher income and healthier lifestyles in numerous studies [1, 9, 12, 20, 26, 27] .
Non-prescription and Chinese herbal medicines
Pain-relieving, anxiety-relieving, sleep-easing and Chinese herbal medicines are the most popular non-prescription medicines used by the elderly in Taiwan. (Some CHM are prescribed by doctors specialising in Chinese medicine or by herbalists, some are private formulations, while some are ready-to-use over-the-counter items.) Women are more frequent users of nonprescription pain-relieving, anxiety-relieving and sleep-easing medicines. Elderly in the 70-79-year age range are more likely ( P < 0.05) to use each of these non-prescription medicines and CHM than their younger (53 -69 years old) counterparts. Elderly over 80 years old also have increased ( P < 0.01) use of sleeping-easing medicine but not the others. The level of formal education is also associated with the use of some but not all non-prescription medicines. Those who have had high school or higher levels of education are less likely to use non-prescription pain-relieving medicine or CHM. It is probable that the reduced use of pain-relieving medicine and CHM by more highly educated elderly is because they seek medical help mostly from the professionals and practise less self-medication. Overweight or obese elderly use non-prescription pain-relieving medicines more frequently but physically active elderly use less of these medicines. However, it is not possible to determine the casual relationship in a cross-sectional study. Those elderly who need to use pain-relieving medicines might not be in a condition to perform physical exercise. Those who can exercise might have better health and therefore have less need for taking pain-relieving medicines. Elderly who take calcium supplements are more likely to also use non-prescription sleepeasing medicines or CHM. The reasons for these associations are not apparent. It is interesting to note that use of fish oil is associated with increased use of non-prescription pain-relieving, anxiety-relieving and sleep-easing drugs. These associations could be because of the belief by some that consumption of fish oil may benefit such health conditions. However, the real reasons remain to be determined.
Mood-lifting products are more popular among younger males. These products usually contain stimulants such as caffeine and high levels of B vitamins. They are usually oral tonics to be consumed by people who wish to work long hours or are under physical stress. Younger male respondents (53-59 years) are frequent users and the frequency of use decreased after retirement age.
It is well recognised that there are significant differences between the East and the West in the way herbs are used for health therapies. In traditional Chinese medicine, herbs are mainly used as ingredients of formulations, whereas in the West herbs are most often used as single-item therapies. In the USA, the NHIS 2000 survey showed that 14.5% of adults reported using herbal remedies and single-ingredient products. Echinacea, ginkgo biloba and garlic preparations were the leading items [1] . In Japan, a 2001 survey showed that 17.2% of adults used herbs and over-the-counter Kampo (Japanese CHM), and 10% used ethical Kampo (Kampo prescribed by medical doctors) among adults, 60-79 years old, in the past 12 months [26] .
It appears that the popularity of CHM among Chinese populations across different countries remains relatively high, despite the dominant use of modern Western medicines. A recent report showed that 25.3% of Chinese in Singapore used CHM over the last year [28] . In Taiwan, the current study showed that 14% of elderly men and 18% of elderly women used CHM.
General discussion
We must keep in mind that the lack of consistency in the definition of many dietary supplements, and the differences in the criteria and classification among various surveys highlight the difficulty in making direct comparison among studies. In the current case, the lack of a detailed dietary record further makes it more difficult to relate the frequency of supplement use to the total intake of each nutrient. Furthermore, in a cross-sectional study, results can suggest associations but, in most cases, do not allow inference of causal relationships.
It would be of interest to analyse the motivations for taking dietary supplements by the elderly in Taiwan. Unfortunately, the questionnaire of the SHLSET survey did not include such questions. People generally take dietary supplements for curative, corrective or health-optimising purposes. Studies conducted in younger subjects in Taiwan showed that approximately 20% of users took multivitamin and mineral supplements according to doctor's prescriptions. Others are for self-treatment of an existing health condition (especially using Chinese herbs) or for correcting a low intake of a nutrient (such as taking calcium supplement), or for optimising one's overall health condition (such as taking vitamin E or multivitamin and mineral supplements) [22] . For the elderly, based on our observations, doctor's recommendations appear to be a major contributing factor, particularly pertaining to the use of calcium and multivitamin and mineral supplements. The Taiwanese diet is known to be relatively deficient in calcium because the majority of people do not consume milk or cheese regularly and there are relatively few other calcium-rich foods. Government health agencies encourage citizens to consume calcium-rich foods or to take calcium supplements. For other supplements, it appears that most users take these products based on their own choice after learning the potential health benefits from the media. At the present time, the government in Taiwan does not take a stand on the use of dietary supplements (except calcium). Rather, it tries mainly to play a safeguarding role to ensure the safety of these products.
The widespread use of dietary supplements and non-prescribed herbal products raises some concern about their safety and interaction with nutrients. Self-medication with CHM has been reported to cause health problems [29] [30] [31] . There have been reports of adulterations of CHM with toxic heavy metals and undeclared chemicals such as steroids and antibiotics. Like in most other countries, physicians do not usually inquire about and few patients inform their care physicians about the use of alternative or herbal medicines [32, 33] . Poly-pharmacy with modern prescription drugs for chronic disorders is also common in elderly persons. Drug-nutrient or nutrient-nutrient interactions are common. Thus, the potential adverse effects from high dosage of supplemental nutrients or herbs are of great clinical concern. Obviously, there is a clear need to increase public awareness of the potential risk of supplement use or self-medication.
